Abstract: This paper presents a symbolic test-function defined on a restricted interval for describing the electromagnetic interaction. An exponential function with the exponent represented by the inverse of a differential operator is put in correspondence with a test function defined on a restricted interval. The lateral limits of this function at the edge of this interval are either zero (when the variable is considered in closer proximity inside this interval) or infinity (when the variable is considered in closer proximity outside this interval). By substituting with a differential operator these edges (stable points) can be put in correspondence with the wave function of charged particles. In a similar manner, the maximum of this function (an unstable point) can be put in correspondence with an electromagnetic propagating wave. As a consequence, the electromagnetic interaction can be described by particles with eigenvalues of differential operators confined within a restricted interval (similar to wavelets presenting a non-zero amplitude on limited space-time intervals).
Introduction
is a test function on [−1, 1]. It differs from zero just on this restricted interval and it has continuous derivatives of any order on the whole real axis. This function can be changed by simply considering
It can be easily noticed that this function is not a C ∞ function any more (it is not defined at the edges of (−1, 1) interval). The lateral limits of this function at these edges are
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For the case of an associated wave function in quantum physics, the above lateral limits would correspond to the behavior of a particle confined into an infinite potential well. The quadratic term at the exponent denominator is also well known in physics. The energy (E)-momentum (p) equation can be written for a photon as
and for an electron as
(m 0 being the rest mass of the electron). The sum of quadratic terms can be easily noticed. For determining quantum states of particles, the energy and momentum quantities are substituted by operators acting upon the associated wave function φ aŝ︀
and̂︀
respectively (uncertainty principle being involved with attempts of modelling through Fourier space as in [5] and relativistic aspects taking into account based on Lorentz transformation of wave-train as presented in [6] ).
By denotinĝ︀
certain quadratic expressions similar to the exponent denominator of the test functions previously presented can be obtained (similar to the symbolic determinant presented in [1] for modelling coherence aspects). As will be shown in next paragraph, this allows both photon and electron to be presented as particles defined in certain points in a symbolic space of eigenvalues, on a restricted interval (similar to phase space presented in [7] , and [8] for quantum mechanics).
Symbolic Wavelet for the Electromagnetic Interaction
The graph of the function
is represented in figure 1 . It can be easily noticed that
For |λ| → 1 (this means λ almost equal to −1 or 1), the limit of function φ is represented by two points of local minimum (φ being not defined for |λ| = 1). For λ = 0, φ presents a local maximum. If this function φ is put in correspondence with free energy (similar to analytical mechanics) than the points λ = −1 and λ = 1 can be considered as point of stable equilibrium and λ = 0 can be considered as a point of unstable equilibrium.
By substituting
it results that the point λ = 0 corresponds to 
By substituting momentum and energy with quantum operators and multiplying with the wave function φ to the right the previous equation, the wave equation for the electromagnetic field becomes
By performing the same substitution for λ 2 it results that the point |λ| = 1 corresponds to
By substituting momentum and energy with quantum operators and multiplying with the wave function φ to the right the previous equation, the equation for the associated wave function corresponding to an electron is obtained
Thus charged particles as electrons and photons corresponding to electromagnetic field can be represented as certain points on the graph of function φ (figure 1). Charged particles correspond to points similar to stable equilibrium (|λ| → 1), and photons correspond to a point similar to unstable equilibrium (λ = 0). The function φ restricted to (−1, 1) interval is similar to wavelets if the edges of this interval are considered as limiting points (the limits of φ are infinite outside this interval, right near this edges).
Influence of Potential Energy and of Inelastic Collisions
The function corresponding to λ can be completed by adding the term corresponding to potential energy. Considering an external electromagnetic field defined by the scalar potential V and by the vector potential A, energy and momentum should be substituted by
Thus an equation for λ ′ (quantity λ corrected due to the external field) results as
Supposing just an external electrostatic field (this means V ≠ 0, A = 0) with a positive potential energy (−eV > 0, −e corresponding to the negative electron charge), it results
Supposing an electrostatic field with negative potential energy (V ≠ 0, A = 0, and −eV < 0), it results
It can be noticed that a negative potential energy (the case of opposite electrical charges) parameter is shifted inside the interval (−1, 1) and for positive potential energy (electrical charges with the same sign) this parameter is shifted outside this interval. Next the case when the rest mass is not constant should be analyzed. Due to inelastic collisions, the kinetic energy of a set of identical particles is transferred in rest mass (according to relativistic mechanics presenting mass-energy equivalence). This can be considered as an irreversible phenomenon since the opposite case can be encountered just in a few nuclear reactions. For a certain material body, function φ previously presented can be written as
which implies λ = 1 irrespective to the irreversible evolution determining a higher value for rest mass. This confirms the supposition that any point |λ| = 1 is in fact a point of stable equilibrium.
Conclusions
This paper has presented a symbolic test-function defined on a restricted interval for describing the electromagnetic interaction. An exponential function with the exponent represented by the inverse of a differential operator is put in correspondence with a test function defined on a restricted interval. The lateral limits of this function at the edge of this interval are either zero (when the variable is considered in closer proximity inside this interval) or infinity (when the variable is considered in closer proximity outside this interval). By substituting with a differential operator these edges (stable points) were put in correspondence with the wave function of charged particles. In a similar manner, the maximum of this function (an unstable point) has been put in correspondence with an electromagnetic propagating wave. As a consequence, the electromagnetic interaction can be described by particles with eigenvalues of differential operators confined within a restricted interval (similar to wavelets presenting a non-zero amplitude on limited space-time intervals). The irreversible aspects generated by inelastic collisions of identical particles were also analyzed. Part of kinetic energy is transferred in rest mass (according to relativistic mechanics presenting mass-energy equivalence) with no influence upon the points of stable equilibrium describing charged particles.
The influence of an external electromagnetic field has been taken into consideration by adding an additional term corresponding to potential energy of charged particles in function λ. Thus the presented symbolic formalism could improve the alternating coordinate-momentum representation [1] by using the same function for describing either electromagnetic field or charged particles at different time moments.
This approach differs to standard power-type functions [4] and to standard wavelets analysis for timeseries [2] by the use of quadratic functions at an exponent denominator for a function describing general electromagnetic interaction. These aspects can be extended to wave propagation specific to condensed matter by taking into account phenomenological coefficients [3] instead of physical constants corresponding to quantum particles.
